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ABSTRACT
Project POKE (Providing an Opportunity for the Keiki in Engineering) is a unique opportunity for middle and high
school keiki (‘children’ in Hawaiian) in Hawaii to gain hands-on aerospace experience through interaction with a 1U
CubeSat kit. The focus of the project is to build a STEM community based on collaboration and project-based
learning to offset learning loss amidst the COVID-19 pandemic. The Project POKE program includes an educator
course, CubeSat kit, collaborative digital space, open-ended design challenge, and symposium. Middle and high
school teachers concurrently participate in the program’s educator course and meet with their students to teach the
provided content. Project POKE builds off of the Artemis CubeSat Kit while adapting the educator course materials
to K-12 education. Students are challenged to develop a mission concept to study a problem affecting their
community using a CubeSat and present their design concept to STEM professionals at the culminating symposium.
The first iteration of the program was completed in the 2021-2022 school year with 14 teachers and over 100
students. Surveyed participants indicated positive sentiment and several learning outcomes upon completing the
program. Project POKE creates a diversified STEM community in Hawaii, while demystifying space science and
aerospace engineering.
INTRODUCTION

of Hawaii Board of Education found that in Hawaii, 6%
of middle schoolers and 14% of high schoolers were
failing math courses, while 5% of middle schoolers and
11% of high schoolers were failing science courses in
the third quarter of the 2020-2021 calendar school year
(SY20-21). As of March 2021, 14% of high school
students in Hawaii are off-track to graduate.8

Motivation
Over the past two years, the COVID-19 pandemic has
caused serious impacts on health, lifestyle, and
education nationwide.1 Out of concern for the health
and safety of students in the United States and
elsewhere, remote learning was quickly adopted.
However, studies show education during the COVID-19
pandemic has disparate impacts on students in the
United States, which “interfere with [their] opportunity
to learn, grow, and contribute to [the] nation’s future”.2
With restrictions being slowly lifted and Hawaii schools
transitioning back to in-person learning in the
2021-2022 calendar school year (SY21-22), the
negative impacts of COVID-19 still remain.

Academic shortcomings due to remote learning during
the pandemic is not a Hawaii-specific issue, but rather a
national one. A study conducted by the Northwest
Evaluation Association (NWEA) compared the national
test scores of more than 4.4 million students in grades
three through eight during the initial hit of the
pandemic (spring 2020) to their peers’ before the
pandemic (fall 2019). The NWEA study found that the
students’ reading scores remained consistent before and
during the early phase of the COVID-19 pandemic.
However, students in spring 2020 performed an average
of five to 10 percentile points lower in math than the
students in fall 2019.9

The COVID-19 pandemic highlighted several
challenges for students in Hawaii – particularly low
student engagement, lack of physical lab spaces, and
lack of advanced hands-on STEM activities for middle
and high school students.3,4,5,6,7

In a more recent study conducted by the NWEA which
analyzed the reading and math achievements of
students in grades three through eight in the SY20-21,10
the NWEA found “the typical student was behind
where they would normally be — three to six percentile
points behind in reading and eight to 12 [percentile]

The skills needed for STEM courses build on abstract
concepts that are taught sequentially. As a result of
remote learning, more students fail to comprehend and
gain a meaningful understanding of STEM subjects
compared to pre-pandemic years. A study by the State
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points behind in math, with younger students faring
worse than their older peers. In elementary grades,
Black, Latino, and Native American students usually
saw much steeper declines than white and Asian
students. Students in high-poverty schools also saw
bigger drops than those in more affluent schools”.11
Hawaii students already fall behind the national average
in standardized tests for these subjects,11 and remote
learning has increased that educational learning gap. 12

By teaching students about STEM and its applications
to the aerospace field, Project POKE aims to encourage
Hawaii students to pursue STEM careers. Additionally,
the program hopes to increase the aerospace
opportunities and workforce available in Hawaii, as the
aerospace industry is currently limited. The program’s
logo is shown in Fig. 1.

The COVID-19 pandemic underscored the importance
of physical spaces for STEM learning. Lab
experiments, generally performed at an educational
institution, allow for students to acquire a deeper
understanding of abstract concepts through applications
to practical situations. Many students are unable to, or
find it difficult to complete laboratory experiments
online due to a lack of proper equipment, adequate
adult assistance, and safety concerns.13,14
Another challenge was the absence of advanced
hands-on STEM activities or science experiments that
can be readily done at home. Most of the STEM
experiments found online are at the elementary school
level, which lacks difficulty for advanced students. The
gap of complexity between elementary and middle to
high school level education results in low student
engagement and ineffective knowledge acquisition.5,6

Figure 1: The Project POKE Logo, Featuring a
Small Satellite in Cislunar Orbit and Keiki Holding
Similar Satellites on Earth, Representing K-12
Aerospace Education
Hawaii’s economic decline due to the COVID-19
pandemic highlighted how reliant Hawaii’s economy is
on tourism, as well as Hawaii’s need for economic
diversification. Hawaii is a desirable location for
aerospace development due to its geographic proximity
to the equator and geological similarities to the moon
and Mars. Developing the aerospace industry in Hawaii
yields several benefits, such as increasing the state
revenue, providing sustainable high-paying job
opportunities,
and potentially enhancing the
technological field and the state of the world.17

Due to the nature of the COVID-19 pandemic, students
have less social interactions with peers and near-peer
mentors, which has been shown to have negative
impacts on social development.15 Research consistently
indicates that “students with good social-emotional
skills have better academic performance and school
behaviors,
fewer
behavior
problems,
better
relationships with peers and family, and fewer mental
health issues”.16 Thus, students at a young age are
encouraged to partake in experiences that allow them to
work with others in order to positively affect their
health, mentality, and skills.

STEM-related careers are often not pursued by students
in Hawaii due to a variety of reasons. One reason is that
STEM careers are often intimidating, as it requires one
to have a good understanding of all of the core STEM
disciplines. In Hawaii, the Department of Education
(DoE) requires high school students to complete three
credits of mathematics and three credits of science to
graduate.18 The three mathematics courses required
include algebra, geometry, and a mathematics basics
elective, while the three science courses required
include biology and two science basic electives. Studies
show that when students fail to grasp these
fundamentals, which build upon their analytical and
mathematical skills, their success in STEM is
negatively impacted.19

Project POKE Goals
Project POKE (Providing an Opportunity for the Keiki
in Engineering) is a unique opportunity for middle and
high school keiki (‘children’ in Hawaiian) in Hawaii to
gain hands-on aerospace experience through interaction
with a 1U CubeSat kit. The ultimate goal of the
program is to normalize the aerospace field in Hawaii
by exposing students to its technologies, such as
rockets, satellites, and drones. The aerospace field is
often associated with the military due to its use of such
technologies for weapons. Other applications of
aerospace technology are not sufficiently nor
thoroughly discussed, such as conducting research to
solve problems on Earth or exploration of the universe.
Ngo
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Students may not have enough of an incentive to
participate in STEM due to the slow pacing, rigorous
learning curve, and unpleasant experiences.19 Project
POKE tackles this issue through its fun and engaging
applications of STEM through the use of a 1U CubeSat
kit. The current structure of the Project POKE program
gives students approximately four months to develop
their STEM knowledge and mission design, capturing
their interest long enough to experience what aerospace
has to offer.

of Hawaii (UH) Outreach College. This credit helps
teachers advance in their career by providing
certification, which can fulfill an educational
institution’s criteria or lead to an increase in salary.
Although Project POKE is based on the island of Oahu,
its virtual platform allows teachers located on all
Hawaiian islands to have equal access to this unique
aerospace education opportunity. The virtual platforms
of the program consist of the educator course,
collaborative digital space, design challenge, and
symposium, which are discussed in the latter sections of
the paper. Project POKE utilizes technology to break
down the barriers in knowledge and communication to
inspire innovation in both educators and keiki.

Another reason many students do not pursue a STEM
field is attributed to the media’s negative stereotyping
of STEM-related programs, which “…reinforces the
already culturally entrenched view that the ‘Sciences’
are extra hard subjects and are suited for a very select
few persons with extra intelligence”.19 This perception
results in students feeling they are not capable of
working in STEM fields. Project POKE aims to change
this mentality by encouraging the mindset that, through
hard work and perseverance, anyone can realize their
full potential in STEM. The program encourages
students to pursue interests they are passionate about –
and not let their circumstances hinder their journey.

The Governor’s Emergency Education Relief (GEER)
Grant provided funding for the hardware kits and
development of the educational course, allowing
educators to participate at no cost. GEER Grants were
awarded to programs that provided innovative learning
opportunities for students in Hawaii whose education
were negatively impacted by the COVID-19 pandemic.
Introduction to the Project POKE Program

By providing students with an early opportunity to
experience hands-on STEM learning, students will
better understand what STEM careers have to offer.
Additionally, through the program, students build the
confidence needed to pursue a STEM career if they
choose. Having a strong STEM workforce in general
and normalizing the aerospace workforce in Hawaii is
important
to
sustainability
and
technology
advancements because it increases scientific literacy in
students and inspires innovation in the next
generation.20

The main components of the Project POKE program are
the educator course, CubeSat kit, collaborative digital
space, open-ended design challenge, and culminating
symposium. These components come together to tackle
the challenges presented by the COVID-19 pandemic,
outlined previously: low student engagement, lack of
physical lab spaces, and lack of advanced hands-on
STEM activities for middle and high school students. A
visual flowchart depicting the COVID-19 challenges;
Project POKE features and respective learning
outcomes is shown in Fig. 2 on the next page.

Targeted Audience

Project POKE utilizes a 1U CubeSat as a teaching tool
in its hands-on learning approach to engage students.
The CubeSat kit can be readily used at home or
accessed remotely, minimizing the need for dedicated
lab space and facilitating collaboration between teams
statewide. This kit also bridges the gap in complexity of
experiments that can be conducted remotely. Using the
kit, students have the opportunity to pace themselves
accordingly, challenge themselves, and expand their
work outside their comfort zone.

Project POKE is designed to educate middle and high
school teachers in Hawaii, who are looking to
implement project-based learning in their classrooms,
whether as a core or extracurricular class. Project
POKE gives teacher participants innovative means to
educate Hawaii’s keiki through interaction with a 1U
CubeSat.
Educators belonging to public, private, or public charter
schools in Hawaii are eligible to participate in the
Project POKE program. Teachers of any background,
whether technical or non-technical, can participate, as
no prior knowledge is required. The program’s
educators course meets teachers where they are at
technically and empowers them to become confident in
teaching STEM topics. Additionally, educators
participating in the Project POKE program earn
Professional Development credit through the University
Ngo

In addition to the educator course and CubeSat kit, the
Project POKE curriculum includes an open-ended
design challenge opportunity based on place-based
learning for the middle and high school students. The
student design challenge is unique due to its promotion
of collaborative learning rather than competition-based
learning.
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Figure 2: COVID-19 Challenges; Project POKE Features and Learning Outcomes
Collaborative learning is an educational approach that
involves the intellectual efforts of groups working
together. Rather than an individual student learning on
their own, groups of students depend on each other to
complete tasks while learning from one another.
Collaborative learning has been shown to develop
students’ cognitive reasoning and knowledge, as well as
boost their confidence and self-esteem.21

develop a spaceflight mission that uses the CubeSat to
study the problem. The goal of this is to have students
recognize their capability in impacting and changing
the world.
At the end of the Project POKE program, a culminating
symposium is held, where students present their design
concept to STEM professionals. The involvement of
STEM professionals motivates students to conduct
quality research and allow students to receive honest
feedback on their design. After completion of the
program, a survey is sent out to the participating
educators and students, who provide suggestions and
comments on their experience. The feedback received
from the educators and students provide insight on how
well the program performed in fulfilling desired
outcomes, as well as entails improvements for future
iterations of the program.

Competition-based learning, on the other hand, is an
educational approach that involves a student or group of
students working against one another. Students are
motivated to outperform their peers for rewards and
satisfaction. While competition in a learning
environment has been shown to discourage
complacency and push students to strive for excellence,
it has also shown to invoke students’ mental and
emotional distress. The competitive learning system can
demoralize students, discourage teamwork, and
undermine genuine learning.22

To conclude the introduction, the Project POKE
program yields a strong collaborative STEM
community that utilizes satellite hardware in Hawaii’s
K-12 classrooms. The program curriculum is designed
to specifically combat learning losses in STEM caused
by the COVID-19 pandemic through its hands-on
project-based approach. By the end of the program,
students will have developed intermediate-level soft
and technical skills, which can be applied to future
STEM careers. The program provides middle and high
school educators and students access to aerospace
education. Through its collaborative approach, Project
POKE creates a diversified STEM community in
Hawaii, while demystifying space science and
aerospace engineering.

By removing the aspect of competition, Project POKE
hopes to appeal to a wider range of students, especially
those interested in STEM, who want a challenging
experience without the added stress and pressure
competition entails. Additionally, teachers and students
are given access to a collaborative digital space that
allows for open discussions and teamwork. This feature
aids in building a collaborative STEM community that
offsets learning loss.
Through its innovative design challenge, Project POKE
gives students the opportunity to see how their ideas
can transform into reality. The design challenge has
students identify an issue affecting their community and
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Affiliations

challenge, symposium, and learning outcomes in detail.
The Challenges section covers the initial design
development, course planning, supply chain, and
technical obstacles faced during the program’s design
and first iteration. The Performance of First Iteration
section overviews the participation and attendance of
educators and students during the first iteration of the
program, as well as the educator survey and student
feedback results. In the Conclusion, closing remarks
and future work are described.

The program is run by the Project POKE team, which
consists of engineers and student interns at the Hawaii
Space Flight Laboratory (HSFL). HSFL is a research
organization whose mission is to promote space
engineering, science research, and collaborations
between educational, governmental, and corporate
institutions interested in space exploration. The HSFL
team has experience working on several satellite
missions projects for science and educational outreach.
HSFL’s infrastructure allows it access to integration and
testing facilities, launch opportunities, ground stations,
and more. Affiliated organizations and entities include
UH and NASA.

DELIVERABLES
Hardware Provisions
Project POKE’s hardware deliverables include a
CubeSat kit and a mini-lab kit for each educator. While
Project POKE baselines its CubeSat design upon the
Artemis CubeSat Kit, the key difference between the
two is that the Project POKE CubeSat is not
spaceflight-ready, resulting in a lower cost. Fig. 3
shows the Project POKE CubeSat, intended to be sent
to educator participants of the program. More details on
the relationship and differences between the Project
POKE program and Artemis CubeSat Kit can be found
in the Relation To The Artemis CubeSat Kit section.

HSFL was developed as a collaboration between UH at
Manoa’s College of Engineering and the School of
Ocean and Earth Science and Technology (SOEST).
HSFL is the workforce development branch of the
Hawaii Space Grant Consortium (HSGC), which
resides within SOEST, under the Hawaii Institute of
Geophysics and Planetology Department (HIGP).
HSGC is a distinguished organization that develops
interdisciplinary programs related to space science,
Earth science, and aerospace technology.23 HIGP is a
multi-disciplinary institute that develops technologies
related to Earth and planetary sciences.24 HSGC and
HIGP aids in supporting the development and execution
of Project POKE, as it aligns with both organizations’
workforce development pipeline. Project POKE also
has partnerships with STEMworks, Pacific International
Space Center for Exploration Systems (PISCES),
Canada France Hawaii Telescope (CFHT), and 'Ohana
Kilo Hōkū (OKH). The support and dedication
provided by these affiliates assist in Project POKE’s
educational outreach and enhanced reputation.
As a GEER Grant awardee, Project POKE is
recognized by the Hawaii and United States
government as an unprecedented educational program
that supports the development of students during the
COVID-19 pandemic.25,26

Figure 3: Project POKE CubeSat Kit
Electronic Provisions
Project POKE’s electronic provisions are composed of
the publicly available information on the program, the
educational resources provided exclusively to teacher
participants, and the exclusive collaborative digital
space that the educators and students utilize. The
publicly available information on the program consists
of a website that disseminates the program information,
such as the program history and timeline.27 Educators
have access to a Google Drive that contains the
educator course material, which is discussed in more
detail in the Educator Course section. The collaborative
digital space available to both educators and students is

Overview of Paper
In the following sections, Project POKE’s deliverables,
relation to Artemis CubeSat Kit, course format,
challenges, and performance of the first iteration are
discussed. The Deliverables section describes the
hardware and electronic provisions of the program. The
Relation To Artemis CubeSat Kit section briefly
explains the Artemis CubeSat Kit and its relation to
Project POKE; and discusses the educational and
design differences between the two projects. The
Course Format section describes the program timeline,
educator course, collaborative digital space, design
Ngo
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likewise discussed in the Collaborative Digital Space
section.

CubeSats also house a 3D printed shear panel, known
as the Payload Board. Additionally, both CubeSats
utilize
the
software
called
Comprehensive
Open-architecture Solution for Mission Operations
Systems (COSMOS) for satellite and mission
operations. The Project POKE CubeSat and the Artemis
CubeSat are shown in Fig. 4 and Fig. 5, respectively.

RELATION TO THE ARTEMIS CUBESAT KIT
The Artemis CubeSat Kit is a low-cost, educational,
spaceflight-ready, and open-source 1U CubeSat kit
developed by undergraduate students with HSFL
mentorship. Funded by NASA’s Artemis Student
Challenges program, the Artemis CubeSat Kit is a
foundation enabler in aerospace engineering education
and commercializing small satellites. The Artemis
CubeSat hardware can be used on a spaceflight mission,
suborbital payload, tabletop sensor suite, or as avionics
on a rocket. Its innovation stems from it being the only
CubeSat in the market that is low in cost,
spaceflight-ready, and open-source in design, as well as
having an accompanying textbook and educational
course. The companion paper titled University of
Hawaii's Spaceflight-Ready, Low-Cost, Open-Source,
Educational Artemis CubeSat Kit by Sloan et al. covers
the technical workings of the Artemis CubeSat Kit in
more detail.28

Figure 4: Project POKE CubeSat
Without Solar Panel Boards

Project POKE is a spin-off project inspired by the
Artemis CubeSat Kit. Though the Artemis CubeSat Kit
is designed for undergraduate college students, its
educational course is simplified and its design is
modified for the K-12 students. In order to meet the
goals of the Project POKE program, a modified version
of the Artemis CubeSat Kit is utilized.
Educational Differences between Project POKE and
Artemis CubeSat Kit
The Project POKE educator course is based on the
Artemis CubeSat Kit’s textbook, educational course,
and accompanying educational materials. The core
topics featured in the Artemis CubeSat Kit’s textbook
and educational course are broken down for middle and
high school educators to easily comprehend. Although
both the Artemis CubeSat Kit and Project POKE’s
educational materials is meant for the targeted audience
to develop an understanding of the satellite and gain
insight on spacecraft mission and bus design, the focus
of the Project POKE educator course primarily revolves
around providing educators with the content needed for
their students to execute the design challenge.

Figure 5: Artemis CubeSat
Without Solar Panel Boards
The major design difference between the Artemis
CubeSat and the Project POKE CubeSat is that the
Project POKE CubeSat is not spaceflight-ready. This is
for two main reasons: first, the Project POKE CubeSat
is meant to be reused by students. Since the CubeSat
will not actually be launched into space or orbit,
educators can sustainably reuse the CubeSat hardware
and curriculum to teach the next class of students.
Second, spaceflight-rated components are more
expensive
compared
to
non-spaceflight-rated
components. Due to limited funding, the Project POKE
CubeSat must be low in cost to maximize outreach. By
opting to use non-spaceflight-rated materials while also
maintaining the robustness of the design, the total cost
of the Project POKE CubeSat is significantly lowered.

Design Differences between Project POKE and
Artemis CubeSat Kit
The Project POKE CubeSat and Artemis CubeSat share
the same systems, but have slightly different anatomies.
Both CubeSats consist of five printed circuit boards
(PCBs): the Power Distribution Unit (PDU), the
On-Board Computer (OBC), the Battery Board, the
Solar Panel Board, and the Antenna Board. Both
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Table 1: Differences between Project POKE CubeSat and Artemis CubeSat Hardware
Hardware Design
Feature

Project POKE CubeSat

Additional Notes on
Project POKE CubeSat

Artemis CubeSat

Structure for holding
PCBs

3D printed using
ABS-ESD7 material

Utilizes College of
Engineering’s Stratasys 3D
printer

Hardcoat anodized
aluminum structure
outsourced from
Xometry

Connecting hardware
for separating and
assembly of PCBs

Standoffs

Low-cost, easy to use and
disassemble

Rods and spacers

Rods need to be cut and
tapped prior to usage

Camera Carrier
Board

3D printed using
PLA material

Utilizes HSFL’s 3D printer

3D printed using
ABS-ESD7 material

Utilizes College of
Engineering’s Stratasys
3D printer

GPS on OBC

Adafruit Mini GPS

Easy to use for end-user;
has CoCom limits thus
unsuitable for spaceflight

Orion A38L GPS

More functionality
available; suitable for
spaceflight

Number of Solar Panel
Boards included in kit

Two

Low-cost;
insufficient amount for
sustained operation in orbit

Four

Four needed for
operation in space

To compare, the cost of Artemis CubeSat is roughly
$2200 while the Project POKE CubeSat cost is roughly
$1500.

Xometry is an industrial
manufacturing company

Phase one occurs at the beginning of the Hawaii DoE
K-12 school year. Interested educators contact the
Project POKE team and apply for the program. After
verifying and accepting the application, the educator is
guided on how to register for the three-credit UH
Outreach College online course that occurs in either the
spring or fall semester. When the educator signs up for
the program, they must agree to have a minimum of one
team of students to participate in the design challenge,
held roughly four months from the start of the educator
course. Due to the program having no constraints on the
number of student participants, educators decide the
number of teams and the number of students per team.

Here, we further highlight technical choices that make
the Project POKE CubeSat unsuitable for use in true
spaceflight missions: the structure is 3D printed with
ABS-ESD7, a material that does not meet NASA
GEVS structural requirements for spaceflight; standoffs
are used to hold the PCB stack together, rather than
rods and spacers; the camera carrier is 3D printed with
PLA, a material not for flight-ready use; the on-board
GPS comes with CoCom limits, meaning it is
unsuitable for use in LEO; and the number of solar
panels included in the kit is insufficient for sustained
operation while in orbit. Table 1 further exhibits
differences between the Project POKE CubeSat and the
Artemis CubeSat.

The main tasks for the Project POKE team during phase
one are to recruit educators for the program and prepare
the CubeSat kits for distribution to the educational
institutions. The preparation process consists of refining
the design, acquiring parts, testing each system to
ensure basic functionality, and assembling the
spacecraft hardware and lab kits. The Project POKE
team provides educator course materials, such as the
sample worksheets, which educators can use in their
classrooms.

COURSE FORMAT
Timeline
The following passages describe the timeline of the
Project POKE program, consisting of three phases
executed within a period of roughly nine months. Table
2 shows the focus of the three phases during the first
iteration of the Project POKE program, in the Hawaii
DoE K-12 SY21-22. Currently, the program is held
once a year. In the future, the program will be held
biannually. See the Future Work section for more
details.

Ngo

Additional Notes on
Artemis CubeSat

Phase two begins at the start of the UH Outreach
College semester – either January in the spring semester
or August in fall semester. In this phase, the educator
course begins and the Project POKE team sends the
CubeSat kits to each educator’s institution. The topics
covered by the educator course in this phase mainly
focuses on space mission design. Educators
concurrently attend the online educator course and meet
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Table 2: Phase Focus for First Iteration of Project POKE Program (SY21-22)
Phase

Start

End

Project POKE
Team Focus

Educator Focus

Student Focus

1

August
2021

December
2021

- Recruit educators
- Complete paperwork
- Prepare CubeSat kits for
distribution

- Sign up for program
- Enroll in educator course

- None

2

January
2022

Mid-March
2022

- Send CubeSat kits to
educators
- Provide technical support

- Concurrently attend online course
and meet with students to
disseminate information
- Utilize collaborative digital space
- Receive then transition to hands-on
learning via CubeSat kit

- Learn space mission design
concepts from teachers
- Utilize collaborative digital
space
- Develop design challenge

3

Mid-March
2022

April 2022

- Provide technical support
- Recruit STEM
professionals for
symposium

- Concurrently attend online course
and meet with students to
disseminate information
- Utilize collaborative digital space
- Implement hands-on learning via
CubeSat kit
- Attend symposium

- Learn spacecraft subsystem
concepts from teachers
- Utilize collaborative digital
space
- Develop design challenge
- Present design to STEM
professionals at Project POKE
symposium

with their students to disseminate as little or as much of
the content desired. Students learn the educator course
material through their teachers. Additionally, in this
phase, the collaborative digital space is introduced.

Educator Course
The three-credit online educator course offered by the
UH Outreach College is designed to empower
educators with the tools and basic knowledge needed to
teach their students about spacecraft mission design and
subsystems. Each class and its content is intended to
meet the educators where they are at with respect to the
content. The Project POKE program features an
innovative learning style, where educators learn
alongside students. Through the educator course,
educators learn aerospace education material they then
teach to their students almost immediately. In this
regard, both educators and students keep up with the
educator course curricula.

Phase three occurs midway through the educator
course. In this phase, the educator course shifts its focus
from space mission design to spacecraft subsystems,
and educators receive their CubeSat kits at their
educational institution. While teachers continue to
develop and integrate their curriculum with the
provided course materials, teachers actively transition
to implementing hands-on learning for students using
the CubeSat hardware. By phase three, students
understand the basics of STEM and its applications to
space mission design.

Educators have the freedom to teach the educator
course material as they see fit, provided they teach
sufficient information to their students to be able to
design a mission using the kit. The flexibility in
teaching style allows educators to choose how long they
want to relay the educator course material and the
methods used to teach their students. This flexibility
was seen in the first iteration of the program, where
some teachers decided to present concepts only during
the last couple weeks of the semester while others made
Project POKE a semester or quarter-long project. Some
teachers directly utilized the educator course slides in
their classrooms, while others built upon the educator
course material prior to teaching it to their students.

With the knowledge acquired in class, students utilize
the CubeSat kit to develop their open-ended design
challenge. Students test their designs and ideas on the
CubeSat hardware using the lab tools provided by the
program. Through the collaborative digital space, the
Project POKE team actively provides technical support
while educators and students collaborate with one
another. In phase three, the one-day symposium event is
held roughly four months into the educator course,
either April in the spring semester or December in the
fall semester. The symposium parallels robotic and
science fair platforms but without the competitive
mindset. More information on this can be found in the
Symposium section.
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The topics covered in the Project POKE educator
course are repurposed from the Artemis CubeSat Kit
undergraduate course trajectory, shown in Fig. 6. An
instance of the educator course during the first iteration
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of the program is shown in Fig. 7. The general course
syllabus for the first iteration of the Project POKE
educator course is shown in Table 3. The topics in the
Project POKE educator course are similar, simplified
versions of the Artemis undergraduate course topics,
targeted to serve developing the skills and knowledge
needed for spacecraft missions.

Each class has an accompanying slideshow made in
Google Slides. The slideshow itself and the resources
used to make the slideshow are uploaded to Google
Drive. Additionally, every class is recorded and
uploaded to Google Drive for teachers to easily access
and rewatch, if needed. There are also worksheets
reflecting the week’s topics available for teachers to use
in their classrooms. After each class, emails containing
a summary of the class are sent to all teachers,
including those who have missed the live meetings.

Each class of the educator course is one hour long and
occurs twice a week on Zoom, for roughly four months.

Figure 6: Artemis CubeSat Kit Undergraduate Course Trajectory

Figure 7: Project POKE Educator Course Class on Payload Design, Week 5 (SY21-22)
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Table 3: Project POKE Course Syllabus (SY21-22)
Week

Topics

1

Introduction to Program: Background, Goals, Resources, Schedule; Introduction to CubeSat kit, Collaborative Digital Space, Design
Challenge, Symposium

2

CubeSat Purpose and Anatomy; Overview of CubeSat kit; Space Ethics

3

Design Process and NASA Design Cycles; Design Challenge Overview

4

Developing Mission Concepts, Requirements, and Technology Readiness Levels (TRL); Systems Engineering Tools and Managing
Risk

5

Mission Components; Payload Design

6

Space Design Drivers; The Space Environment Part 1 (Physical Phenomena of Space)

7

The Space Environment Part 2 (Physical Phenomena of Space cont.)

8

The Space Environment Part 3 (Physical Phenomena and its Applications to Spacecraft); Orbits, Launch Providers, Types of
Launches, and Sequence of Events

9

Orbits, Launch Providers, Types of Launches, and Sequence of Events cont.

10

Spring / Fall Break

11

Orbits, Launch Providers, Types of Launches, and Sequence of Events cont.; Satellite Components

12

Command and Data Handling; COSMOS (Comprehensive Open-architecture Solution for Mission Operations Systems) Software
Programming

13

COSMOS Software Programming cont.; Symposium Overview

14

Introduction to Teensy; COSMOS Web; Symposium Overview

15

Teensy Programming; Structures; Power; Symposium Overview

16

System Integration and Testing; Sensor Data; Thermal System; Communications; Attitude Determination and Control

Collaborative Digital Space

Design Challenge

The collaborative digital space utilizes Discord, a free
and easy-to-use online social platform. Discord is
similar to the Slack application, in the sense it can be
used as a means of communication between educators,
students, and the Project POKE team. Educators and
students join the Project POKE Discord server to
support, network, and collaborate with one another and
others of different institutions also participating in the
program. In addition to students collaborating with one
another, Project POKE emphasizes that educators work
with one another as well. Educators and students may
ask questions to and receive technical assistance from
the active Project POKE team in the collaborative
digital space. As educators and students collaboratively
learn with one another, they build upon their
knowledge, which results in an inclusive and strong
STEM community.

The design challenge is centered around the Project
POKE CubeSat Kit developed by the team. Students
design their own mission plan around the year’s theme
using the kit documentation and resources provided by
the program, such as the educator course material and
1U CubeSat.

Ngo

In the first step of the design challenge, students
identify and select a problem that impacts their
community. Since community is a broad and
open-ended term, students must define the term
themselves and associate its relevance in a real world
problem. The students then either develop a spaceflight
mission by researching how the CubeSat can be used to
solve or study the defined community problem. The
goal of the design challenge is to give the students
ownership of their future and roles in the community.
The design challenge not only demonstrates to students
how STEM can be used to help the community, but
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makes students realize their capabilities and impact on
important issues they care about. The theme for the first
iteration of the program was Earth observation, as
reflected by several of the community problems
selected by the students and their proposed mission
concept, shown in Table 4.
Table 4: Examples of Student Teams’ Selected
Community Problems and CubeSat Applications for
Earth Observation Theme (SY21-22)
Defined
Community
Problem

CubeSat Application

Wildfires in Waianae

Take images of Waianae frequently to
detect and prevent wildfires at their
beginning stages

Coral reef bleaching
at Hanauma Bay

Take images of Hanauma Bay’s coral
reefs frequently to collect timespan of
changes

Beach erosion in
Hawaii

Take images of Hawaii beaches’
coastline frequently to collect timespan
of changes

Rapid ohia death
(ROD) in Hawaii

Take images of Hawaii forests to map
and prevent spreading of ROD

Search and rescue in
Hawaii

Take video and thermal images
of Hawaii oceans to search and rescue
people lost at sea

Figure 8: Kamehameha High School Kapalama
Campus Student Team’s Climate Change CubeSat
Mission (SY21-22)
Symposium
In order to motivate students to conduct quality work
on their spacecraft mission, the program hosts a
symposium, where students present the results of their
design challenge to STEM professionals and their
peers. The Project POKE team and associates recruit
those professionals who are knowledgeable and
specialized from a variety of STEM careers, including
engineers, scientists, and established STEM educators
familiar
with student-centered learning. The
professionals are requested to provide constructive
criticism and suggest new directions in which the
students can move forward with their design,
encouraging them in their STEM journey.

In the second step of the design challenge, the students
use the engineering design process to develop a mission
plan. Student groups work with other program
participants to achieve their open-ended mission design.
Students work together to define the requirements for
their mission concepts and plans, including subject or
problem, background research, concept of operations,
mission modes, data collection, payloads and sensors,
plans for testing, testing results, and how their design
infrastructure can obtain a conclusion to the problem.

The symposium is a one-day online event that takes
place over Zoom. The attendees include educators,
students, and STEM professionals. Each student team is
given 10 minutes to present the results of their design
challenge to three STEM professional reviewers.
Afterwards, reviewers have five minutes to ask
questions and give feedback. Due to the freedom
educators have in designing their course, the time and
effort each student team spends on their design
challenge project varies. The STEM professionals are
encouraged to provide feedback accordingly.

During the first iteration of the program, one high
school team developed a CubeSat mission that involved
collecting data on polar ice caps in order to study the
effects of climate change. They were particularly
interested in how climate change affects the rise in
water level, habitat destruction, and ocean salinity. A
sketch of the mission design is shown in Fig. 8, which
is representative of the program’s engineering design
process.
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For the first iteration of the program, one particular
student team from Waipahu High School in Oahu
developed a mission to monitor wildfires in a particular
region on Oahu. Reviewers suggested the student team
conduct research on NASA’s satellite systems that aid in
tracking wildfires to better formulate their mission.
Additionally, reviewers advised the student teams to
contact the National Oceanic and Atmospheric
Administration (NOAA) for funding and advice if they
wished to pursue this topic further, as NOAA is one of
the renowned organizations in Hawaii that leads efforts
in detecting and preventing wildfire activity globally.
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This is an example of reviewers giving networking
resources to expand the student groups’ knowledge on
existing organizations that do the type of community
problems selected.

POKE encourages students to find their passion and
create their own path toward selecting a future career in
the STEM community.
By the end of the program, students will have
developed college and career readiness skills, as well as
technical skills. College and career readiness skills
include teamwork, networking, time management, and
setting realistic goals, whereas technical skills include
hardware system integration and software development.

Reviewers were impressed by the quality and research
done by the student teams, while noting room for
project improvement. Overall, the STEM professionals
agreed that the Project POKE program was a good
stepping stone in STEM learning. Along with meeting
learning objectives and getting students to think about
how they can solve problems in their community,
Project POKE is instrumental in getting Hawaii
students to run through the space mission development
process.

The design challenge elevates the ideas behind
scholastic robotics to a new level by putting aerospace
hardware in the hands of students, and encouraging
them to innovate collaboratively while learning about
science, math, programming, computer-aided design,
rapid prototyping, artificial intelligence, and more.
Project POKE appeals to students who are interested in
STEM but are not necessarily motivated through
competitive learning. Students and educators likewise
learn to collaborate efficiently.

Learning Outcomes
The Project POKE program benefits students,
educators, and the aerospace community in Hawaii.
Students experience an engaging hands-on STEM
project, get a glimpse of what the STEM career entails,
develop technical and teamwork skills while engaging
with a topic they care about, and collaborate with other
student teams to enhance their mission. Educators
experience an innovative teaching style and give their
students the opportunity to get a head start on STEM,
while retaining a better understanding of aerospace
education. Educators also receive Professional
Development credit that helps them to advance within
their school system. The aerospace community in
Hawaii benefits through the program’s exposure and
familiarity.

The three-credit online educator course assists
educators in executing an innovative method of
teaching integrated STEM concepts in their formal
curriculum or informally as an extracurricular activity.
Educators complete over 40 hours of STEM and
aerospace training to build their skills and confidence in
STEM subjects from the engineers who developed the
kit. By educating teachers, Project POKE empowers
them to teach the next generation with support of the
STEM community in a sustainable manner.
The first iteration of the program inspired several teams
to continue their mission research. For instance, a
student team from Makua Lani Christian Academy of
the island of Hawaii developed a spaceflight mission
that focuses on the search and rescue of people lost at
sea. After the symposium, they acted on the feedback
given by the STEM reviewers to improve their mission
design. The student team went on to interview and
network with local services and organizations, such as
the fire department and Coast Guard, to better
understand the issue and further improve their design.
Their current plans are to meet with their state
representatives to present and propose their solution.

Students
partake
in
project-based, hands-on
multidisciplinary education, which has proven to be
successful at engaging students and progressing them
through the STEM pipeline. Iterating through the
engineering process in the design challenge engages
students to learn problem-solving in the context of
relevant, real-world challenges at their learning level.
The symposium gives students a glimpse of the STEM
career through interactions with STEM professionals,
and encourages them to pursue such a career in their
futures.
By focusing on relevant real-world problems with an
open-ended and hands-on learning approach, students
have the freedom to explore their interests and passions,
while still learning in a structured environment. The
design challenge aspect helps students explore a variety
of topics in STEM fields, while promoting a high level
of scholastic achievement and place-based learning. For
instance, one student team from Waipahu High School
in Oahu centered their mission around coral reef
bleaching, which explores data collection methodology,
marine biology and environmental science. Project
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CHALLENGES
Initial Design Development
While designing the Project POKE program,
administrators had to decide the best mode of operation
to capture the interest of a broad range of students. The
solution was simple – through the open-ended design
challenge, students could pursue their interests and
address local needs while utilizing STEM. In addition,
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the design challenge feature has educational and
cultural relevance. Educationally, the design challenge
provided students with college and career readiness
skills and technical skills. Culturally, the design
challenge gave students the opportunity to choose and
investigate a community problem that affects them.
Students benefited from this STEM experiential
learning activity, as it built upon their STEM
knowledge – allowing them to apply the principles and
practical skills learned in class. The design challenge
also prepared them for the symposium, which mimics a
capstone activity.

for everyone involved in the program, as most
educators were stretching themselves to teach the
STEM topics to their students.
Both educators and students experienced a disruptive
change, in the sense that the program was not at all
what they are used to. Recall that the educator course
taught teachers complex topics, who in turn, relayed the
knowledge to their students. Typically, teachers want to
fully understand a concept before teaching it – however,
the program compelled teachers to get out of their
comfort zone and learn space mission design alongside
their students. Oftentimes, this method was an
uncomfortable experience for the educators. As for
students, they were to participate in the
multidisciplinary and open-ended project, which many
were unfamiliar with. As discussed previously, the
design challenge gave students ownership over their
future and roles in the community, which they were not
accustomed to. The program gave educators and
students a different but innovative approach to
educational learning.

Through the removal of the competition, students were
able to engage and collaborate with their near-peers
through Discord, which aided in building a
collaborative STEM community. The program
emphasized for educators to collaborate as well. A
coincidental outcome of competition removal was
higher student engagement, as studies indicated student
participation in competitive activities can yield negative
responses.29 Students, who are not originally interested
in STEM nor driven by competition, were given the
opportunity to experience relevant real-world,
hands-on, place-based STEM learning.

The Project POKE team overcame challenges
concerning the adaptation of the Artemis CubeSat Kit’s
educational resources to the program. The Project
POKE team faced difficulty in developing course
materials and tutorials, as well as executing the
educator course. The first challenge was to meet the
criteria outlined by the DoE requirements in order to
create a course within the UH Outreach College. The
next challenge was to create an engaging educator
course inclusive to teachers at different technical levels.
The Artemis CubeSat Kit textbook and course material
were too technical for direct classroom use, as it was
intended for STEM-major undergraduate students.
Thus, reevaluation and redevelopment of the Artemis
CubeSat Kit content was necessary to better suit the
needs of the educators.

The idea behind the symposium was to provide a
non-threatening platform for students to share their
efforts and have the STEM professionals openly discuss
the quality of the projects developed. By the end of the
program, students are able to connect the concepts
learned in class to the real world, which solidifies their
confidence, knowledge, and abilities. For students,
presenting to STEM professionals paralleled the
sought-out “prize” they desired after all the effort put
into their work. Knowing that the professional’s time
and knowledge is valuable, students’ confidence and
morale were boosted as the STEM professional
recognized the students’ hard work. The symposium
was modeled after the Japan Super Science Fair, which
gives middle and high school students from all over the
world a platform to present their research or study with
goals of building a collaborative international science
network.30

The Project POKE program adapts to the needs of the
educators and students, as reflected by the last-minute
teaching tools and lesson plans added. Certain teaching
tools, such as the worksheets and templates, initially
were not included in the educator course materials. Due
to several requests from educators, these teaching tools
were added to aid in facilitated learning in classrooms.
Last-minute lesson plans include a class on engineering
ethics, which came up when students expressed interest
in spying on other countries. As a response, the
educator course incorporated the engineering Code of
Ethics fundamentals to encourage ethical conduct in
students. Additions such as this can be quickly made
while the program is active to meet the needs of
students and educators alike.

Course Planning
At first, there was difficulty determining the knowledge
gap between university-level students – who the
Artemis CubeSat Kit was designed for, and middle
school and high school-level educators – whom the
Project POKE program was geared toward. The
knowledge gap was evident in the first few classes of
the online educator course, which often left teachers
overwhelmed. Thus, the educator course was quickly
adjusted to meet teachers at their skill level. A
disruptive change in mentality had to be implemented
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Supply Chain

educators in obtaining the basic software needed onto
their computers. Fig. 9 shows students troubleshooting
a software-related issue. Other technical issues
encountered were out of the Project POKE team’s
control, such as the 3D printers at the UH Manoa
campus being out of service for a prolonged period of
time, causing further delays in the production of parts
for the kit.

The major obstacle faced in the first iteration of the
program was the supply chain issues due to the
COVID-19 pandemic, which shut down many
manufacturers. This setback resulted in the inability to
procure parts for the kits, specifically the Raspberry Pi
Zeros – which could not be ordered in bulk due to the
semiconductor shortage, ICs – which were not stocked
consistently, and the PCBs – as the manufacturer had
delays due to COVID-related restrictions.
In order to procure parts for the kits, vendor orders
were sent to the Project POKE administrative office,
who manage the funding. However, the large number of
orders submitted by Project POKE in addition to those
of other programs overburdened the administrative
office, resulting in delayed shipments and exhausted
supplies.
For the first iteration of the program, the Project POKE
team delayed the distribution of CubeSat kits to the
educational institutions, as the materials for the
CubeSat were unavailable for purchase, or had quantity
limitations. The team managed to give the educational
institutions a Teensy and accompanying sensors to
program with and the PCBs to understand the CubeSat
design. The team plans to send the complete kits to the
educational institutions in August 2022. While the
supply chain continues to normalize in the months or
years ahead, Project POKE will continue its additional
efforts to meet the steady demand for CubeSat kits.

Figure 9: Kamehameha High School Kapalama
Campus Students Troubleshooting a
Software-Related Issue (SY21-22)

PERFORMANCE OF FIRST ITERATION
Participation and Attendance

Technical

For the first iteration of the Project POKE program in
SY21-22, 44 educators from Hawaii’s public, private,
and charter schools expressed interest in, and signed up
for the program. Out of the 44 participants who signed
up for the program, 24 teachers enrolled in the online
educator course and agreed to have their students
participate in the symposium. However, only 14 of the
24 educators actually completed the course and had
their students attend the symposium. Thus, the first
iteration of the program was completed in SY21-22
with 14 educators and over 100 students – a success in
itself.

Technical issues involved standard troubleshooting,
specifically software-related, as most teachers and
students were exposed to software development for the
first time. Initially, educators were skeptical that they
would be able to successfully interact with the kit. As
an attempt to ease some of the pressures that come with
software and coding, the Project POKE team created a
public Arduino library that contains a variety of code
educators and their students are able to interact with.
The code essentially consists of functional programs
educators and students were able to use with the kit,
which also acts as a foundation for their software.

Table 5 shows the statistics of the educator participants
throughout the first iteration of the program. Fig. 10
shows the breakdown of educator participants
throughout the first iteration of the program. Phase one,
two, and three had 44, 24, and 14 educators,
respectively. Note that all educator participants have at
least a Bachelor’s degree.

Other software-related issues stemmed from the
educational institution’s network practices to ensure the
safety of the schools’ personal computers, as many
restrictions were placed on what could be viewed and
downloaded onto the school computers. The solution to
these issues often involved getting IT staff to assist
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Table 5: Statistics of Participating Educators throughout the Program (SY21-22)
Phase 1 (44)
Demographic

Island

Gender

Educational Facility

Phase 2 (24)

Phase 3 (14)

Group

Number of
Educators

%

Number of
Educators

%

Number of
Educators

%

Oahu

29

65.9

13

54.2

11

78.6

Kauai

1

2.3

1

4.2

1

7.1

Molokai

2

4.5

1

4.2

0

0.0

Maui

3

6.8

2

8.3

0

0.0

Hawaii
(Big Island)

9

20.5

7

29.2

2

14.3

Male

22

50.0

15

62.5

9

64.3

Female

22

50.0

9

37.5

5

35.7

Middle School

20

45.5

10

41.67

6

42.9

High School

19

43.2

13

54.2

9

64.3

Both Middle and
High School

5

11.4

1

4.2

1

7.1

Figure 10: Breakdown of Educator Participants throughout the Program (SY21-22)
The first symposium held in late April 2022 saw an
attendance of 13 of the 14 educators and 22 student
teams across 11 educational institutions. The absent
educator took an incomplete due to an unrelated family
health emergency and had their high school team
present on a different date. Of the 22 student teams at
the symposium, four were middle school teams and 18
were high school teams. It is important to note that
many educators opted to showcase only a fraction of
their student teams’ projects at the symposium. A total
of 15 STEM professionals participated in the first
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iteration. Participating STEM professionals at the
symposium had a diverse range of specialties, including
HVAC system design, educational outreach, software
development, circuit design, lithium-ion segmented
cells, telescope support, systems engineering, and
spacecraft integration and testing.
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Educator Survey

future for the idea the group came up with. This project
has taught me that ideas can have real-world
applications and uses that, unless explored, might not
have been realized otherwise.”

The performance of the program was evaluated using
the educator survey and student feedback. All educators
reported having enjoyed the program and expressed
interest in participating again. One educator said they
“love[d] learning something new to teach to students
that [was] a real world application beyond the
classroom.” Another educator said they felt the program
was “a different challenge from the norm that
emphasize[d] a growing field which [was] very relevant
for future prospects.” Additionally, all educators felt
that their students were genuinely interested in the
material and overall had enjoyed the program.

Student participants especially attributed their
enjoyment to the open-ended design challenge feature
of the program, as it allowed them the opportunity to
research a topic they were passionate about, which they
often could not do in a formal school setting. Student
participants also enjoyed the collaborative digital space
as they felt it was a useful platform to resolve technical
issues and receive feedback from their peers. Since the
collaborative platform did not impose stress upon the
students, students felt they could actually collaborate
and speak to their peers, rather than compete against
them or hide their ideas from them. The collaborative
channel allowed the students to interact with and learn
from each other.

Educators were asked about their thoughts on the
program and its features. They rated the educator
course as somewhat challenging to follow, due to the
large amounts of new information covered. However,
they stated that, despite this, by the end of the program
they knew more about the topics, as listed in the
syllabus, compared to when they first started. In
general, educators felt more confident in teaching these
subjects to their students. Educators enjoyed the online
platform and resources provided by the program, which
allowed them to conveniently rewatch the lectures and
even utilize the slides in their classrooms. Future
improvements for the educator course include spending
more time on the software-focused classes, as software
was the hardest concept to understand and implement.

Students reported initially feeling somewhat
intimidated during the symposium, but noted that this
soon faded after the STEM professionals began giving
feedback. Students suggested improvements for the
symposium, which includes increasing the amount of
time with the STEM professionals at the symposium
and making the symposium in-person so that they could
meet the peers they worked with online.
CONCLUSION
With the initial investment by the GEER grant and the
dedication of the Project POKE team, Project POKE
could be sustained beyond SY21-22. Unlike scholastic
robotics and other activities, the CubeSat kits do not
need to be replaced every year for program
participation. Educators may reuse the CubeSat kit for
their next class of students.

Educators attributed their fondness for the program to
the support they felt from the Project POKE team,
exemplified by the Project POKE team’s timely and
encouraging responses to both technical and
non-technical questions raised during the program.
Educators enjoyed the four-month duration of the
educator course, with some wanting the program to be
extended to a year long. Educators enjoyed facilitating
the students’ design challenge and felt the symposium
aspect was practical in design, as the STEM
professionals provided useful feedback to help their
students move forward.

The first iteration of Project POKE was successfully
completed with 14 educators and over 100 students,
with all core objectives met. These objectives include
utilizing satellite hardware in classrooms to combat
learning losses in STEM caused by the COVID-19
pandemic, build a strong and inclusive STEM
community, demonstrate student knowledge and skills
developed in their classrooms through the design
challenge.

Student Feedback
According to student feedback, the first iteration of the
program not only inspired many middle school students
to keep up their STEM studies, but also inspired many
high school students to pursue a STEM and aerospace
engineering
degree
post-graduation.
Student
participants agreed that Project POKE helped them
learn about space missions and better understand STEM
topics than when they first began the program. One
student said, “Having the opportunity to work on this
project was a great experience. Overall, the project
itself was very enjoyable and I see real promise in the
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The first run of the program went exceptionally well, as
evident by the results of the educator survey, student
feedback, and student learning outcomes. Educators
reported having enjoyed the program and expressed
interest in participating in the program again. Similarly,
students reported the program helped them learn about
space missions and better understand STEM topics than
when they first began the program. Students enjoyed
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the features of the program, especially the design
challenge and symposium. Using the knowledge and
practical skills learned in class, students were able to
apply STEM concepts to issues they cared about and
draw real-world relevance. After the program, several
students were inspired to further explore the STEM
field, with some graduating high school seniors
reporting their interest in pursuing an aerospace
engineering degree or other STEM degree at their
future universities. A Makua Lani Christian Academy
student team is even planning to present to local
community leaders their design for using a Project
POKE CubeSat together with a drone for the purpose of
aiding in search and rescue for those lost at sea. These
instances are examples of students taking the initiative
to impact their community when provided with the
opportunity.

host a few classes per semester to facilitate near-peer
mentoring. These classes will cover topics such as how
to get into college, how to apply for scholarships,
important elements of a resume, and the like. In
addition to the proposed changes outlined earlier,
current efforts include running the program biannually
to provide educators with more flexibility in
participating.
During the Project POKE program, several educators
and students were interested in launching their CubeSat
into space. However, this cannot be done easily nor
readily since the process of launching a rocket into
space is expensive and the kit is not spaceflight-rated.
Additionally, the duration of the Project POKE educator
course, which is about four months, is not enough time
to completely develop and implement a spaceflight
mission in its entirety. However, if the students were
able to eventually complete their mission design and
test their concept, potential alternatives exist for them
to test their mission on a different, lower cost platform,
such as high-altitude balloon flights or drones. In the
future, HSFL hopes to regularly operate a launch
facility in Hawaii or collaborate with another launch
provider to help students launch their missions into
space.

Project POKE gives students an early start in STEM
learning through project-based learning, which is
uncommon in traditional schools beyond the annual
science fair. Project POKE represents an important,
innovative, and unique contribution to aerospace
education and STEM fields. This program aspires to
develop a technical workforce in Hawaii, where such
opportunities are limited. Programs like Project POKE
grants students the opportunity to offset learning loss
amidst the COVID-19 pandemic. The Project POKE
team hopes to develop a reputation as one of the most
innovative and impactful aerospace-related curricula in
the country for K-12 students.
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Future Work
In the future, the Project POKE team plans to make the
program more widely available in Hawaii’s classrooms
and hopes to expand its reach nationwide. Currently,
there are a limited number of educator slots and
CubeSat kits available. Further funding is necessary to
expand the program to such an extent, as the resources
needed to manufacture the CubeSat kits and administer
the educator course are expensive.
Consistent administration and improvements of the
program will encourage current participants – as well as
those who dropped out earlier on – to participate in
future iterations. Using the lessons learned and
feedback received from the first iteration of the
program, the Project POKE team has created a list of
proposed changes for the future runs of the program.
These changes include: adding a roadmap for middle
and high school students interested in the aerospace and
STEM careers, providing students more time to engage
with reviewers regarding STEM careers, and hosting
Q&A panels for students to further engage with STEM
professionals and their research. Future program
changes may also involve undergraduate students to
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